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(54) Breathing apparatus 

(57) A breathing apparatus, comprising a user inter- 
face (8) for programming the breathing apparatus's 
operating mode, said user interface (8) comprising an 
interactive screen (10) with a touch-sensitive surface 
capable of displaying at least active programming and 
indicated programming, devised so at least some pro- 
gramming can be performed when specially arranged 
segments on the screen (10) are touched one or more 
times, and a verification switch (12) for implementing 
active storage in the breathing apparatus (2) of indi- 
cated programming displayed on the screen (10). To 
prevent failure to verify indicated programming, the user 
interlace (8) is devised so the need to verify indicated 
programming is brought to the attention of the operator. 
This can be performed, according to the invention, when 
indicated programming, e.g. a change in some parame- 
ter, is displayed on the screen (10) with an appearance 
that differs from the appearance of the normal presenta- 
tion pattern (18) for active programming (24B, 24B) until 
the verification switch (12) is actuated to implement 
active storage of the indicated programming. Or an error 
message or a message requesting verification by the 
operator can be activated for display on the screen. 
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Description 

[0001] The present invention relates to a breathing 
apparatus according to the preambles to claims 1 , 5, 7 
and 10. 

[0002] Swedish patent application No. SE 9600090 
describes a breathing apparatus with an input unit and 
an output unit for entering instructions (programming) 
for a control unit in the breathing apparatus. The input 
unit forms a user interface which can display the active 
programming, i.e. the operating mode (such as Pres- 
sure Control, Volume Control, etc.) selected by the 
operator and the parameters (such as pressure, flow, 
inspiratory time, expiratory time, ratio of inspiratory time 
and expiratory time, etc.) programmed by the operator. 
The user interlace encompasses an interactive, touch- 
sensitive screen and a verification switch. The operator 
uses them for changing active programming. Altered 
parameters are displayed on the screen and constitute 
what this application refers to as Indicated program- 
ming', i.e. an intended change which has not yet been 
sent to the control unit by verification with the verifica- 
tion switch. 

[0003] Since indicated programming is displayed, 
instead of active programming, the operator can per- 
form certain operations without verifying any changes 
made, so entered changes do not become active pro- 
gramming. In the worst instance, a patient connected to 
the breathing apparatus might be subjected to treat- 
ment which does not fully agree with the operator's 
intentions. 

[0004] One objective of the invention is to achieve a 
breathing apparatus according to the above which elim- 
inates the described problems. 
[0005] The objective is achieved in accordance with 
the invention in that the apparatus is devised according 
to the characterising part to claim 1 . 
[0006] The objective is also achieved in accordance 
with the invention in that the breathing apparatus is 
devised according to the characterising part to claim 5. 
[0007] The objective is also achieved in accordance 
with the invention in that the breathing apparatus is 
devised according to the characterising part to claim 7. 
[0008] The objective is also achieved in accordance 
with the invention in that the breathing apparatus is 
devised according to the characterising part to claim 1 0. 
[0009] Advantageous embodiments will be evident 
from the respective dependent claims to the independ- 
ent claims. 

[0010] Embodiments of the breathing apparatus 
according to the invention will be described below in 
greater detail, referring to attached drawings in which 

FIG. 1 shows a breathing apparatus according to 
the invention; 

FIG. 2 shows a first embodiment of a user interface 

in the breathing apparatus; 

FIG. 3 shows a second embodiment of a user inter- 



face in the breathing apparatus, and 

FIG. 4 shows a third embodiment of a user interface 

in the breathing apparatus. 

5 [001 1] The breathing apparatus 2 in FIG. 1 supplies a 
patient 4 with a breathing gas via a tubing system 6. In 
principle, the breathing apparatus 2 can consist of a 
ventilator/ respirator/anaesthesia machine. These 
devices are well-known, and no description of their 

10 function and modes of operation is necessary here. 
[0012] The breathing apparatus 2 includes a user 
interlace 8 for programming the breathing apparatus 2 
with the desired mode of operation (e.g. Pressure Con- 
trol (PC), Pressure Support (PS) or Volume Control 

15 (VC), etc.) and values for parameters (e.g. oxygen con- 
centration, pressure, flow, inspiratory time, expiratory 
time, etc.) . The user interface 8 can be a completely 
integrated component of the breathing apparatus 2 or 
be attached to it as an external module. 

20 [0013] The user interface 8 comprises an interactive 
screen 10 and a setting knob 12. As shown in FIG. 2, 
the screen 10 can have a graphical interface making it 
easier for the operator to select a program and check 
the operation of the breathing apparatus. In this 

25 instance, the screen 10 has been divided into four 
graphical fields 10A, 10B, 10C, 10D. The first graphical 
field 10A holds text 14 indicating the operating mode 
that can be selected by touching the corresponding acti- 
vation area 16. The second graphical field 10B contains 

30 the parameters that can be set by touching the respec- 
tive parameter designation 18. The value can be set in 
plurality of ways. The setting knob 12 can e.g. be 
devised to change the displayed value, when the knob is 
rotated. The altered value is stored in the breathing 

35 apparatus's control unit when the setting knob 12 is 
pressed (the knob then functioning as a verification 
switch). The third graphical field 10C holds a graphical 
diagram 20 of one or a plurality of chronological 
sequences in the breathing apparatus, e.g. pressure 

40 and flow sequences. Hie fourth graphical field 10D dis- 
plays various measurement values, e.g. oxygen con- 
centration, carbon dioxide level etc. in different display 
fields 22. The screen 10 can also be devised to individ- 
ually display one or more of the graphical fields 10A, 

45 10B, 10C, 10D. 

[0014] When an operating mode and the associated 
parameters are programmed, the user interface 8 can 
be devised to suggest the parameters on the basis of 
information stored on the patient. Default parameters 

so can also be stored in the user interface 8. Programming 
can even be performed during ongoing treatment. 
[001 5] Irrespective of the mode employed, active pro- 
gramming is generally in force when the operator is to 
tailor the program to the patient. The mode prevailing 

55 from the time the operator enters a change shown on 
the screen 10 until the new programming is acknowl- 
edged (thereby transforming it into active programming) 
is referred to as 'indicated programming'. To avoid prob- 
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lems, the difference between 'active' programming and 
'indicated* programming must be brought to the opera- 
tor's attention so that the indicated programming is inad- 
vertently not acknowledged (verified) with the 
verification switch 12. 

[0016] The example of the first embodiment of the 
user interface 8 in FIG. 2 shows how this could be 
accomplished. Assume that the value of an active 
parameter 24 in the second graphical field 10B is to be 
changed. Since both the active parameter 24A and the 
indicated parameter 24B are displayed, the operator will 
realise that the change has not been acknowledged or 
verified. The active parameter 24A and the indicated 
parameter 24B can be displayed with different graphical 
features, e.g. in different colours or with one blinking 
and the other steady. 

[001 7] When a different colour or blinking is employed 
in the graphical interface, displaying only the indicated 
parameter 24B may suffice. 

[001 8] FIG. 3 shows a second embodiment of the user 
interface 8. All components and graphical interfaces 
identical to those in the first embodiment have been 
assigned the same designation numerals. So a repeti- 
tion of what the different graphical fields 10A, 10B, 10C, 
10D display is not necessary. In this instance, a graphi- 
cal error message 26 containing text information 28 is 
utilised. The error message can be activated and dis- 
played on the screen 10, e.g. when a specific time 
elapses after a parameter is changed without verifica- 
tion with the verification switch 12. As an alternative, or 
in combination therewith, the error message can be 
generated if the operator attempts to switch to another 
graphical interface or some other programming without 
first verifying the indicated parameter. 
[001 9] Here, the interactive screen 10 can be used so 
verification is performed when a verification area 30 in 
the error message 26 is touched. Alternately, the error 
message can be devised in such a way that verification 
must be performed with the verification switch 12. If the 
indicated program is not to be used (not made active), 
the field 30 must be touched for a return to active pro- 
gramming. 

[0020] It would also be possible (in all disclosed 
embodiments) to integrate the switch 12 physically with 
the interactive screen 10 or to create a touch sensible 
image of the switch 12 on the interactive screen 10. A 
touch sensible image of the switch 12 could, for 
instance, be operated by having increments on one side 
of the image, decrements on the other side and verifica- 
tion in the middle. The image need not be in the shape 
of a knob. 

[0021] A third embodiment of the user interface 8 is 
shown in FIG. 4. Once again, all components and 
graphical interfaces which are identical to those in pre- 
vious embodiments have the same designation numer- 
als. A graphical verification request 32 is utilised in the 
third embodiment. This request is activated and dis- 
played on the screen 10 as soon as an operator enters 



indicated programming. The graphical verification 
request 32 remains on display until verification occurs. 
[0022] Different embodiments can be combined. For 
example, an error message can also be displayed in the 
5 first and third embodiments after a specific time elapses 
without any verification. 

[0023] There are naturally numerous ways in which 
the interface can be devised, even for breathing appara- 
tuses with a limited number of operating modes and 

10 parameters. The aim of the invention is in particular to 
ensure that the operator of the breathing apparatus is 
made aware of the need to verify or acknowledge any 
indicated programming entered in order to activate 
same. This can be done for a large number of graphical 

75 interfaces (not shown) without departing from the main 
principles of the invention. 

Claims 

20 1. A breathing apparatus (2), comprising a user inter- 
face (8) for programming the breathing apparatus's 
(2) operating mode, said user interface (8) compris- 
ing an interactive screen (10) with a touch-sensitive 
surface capable of displaying at least active pro- 

25 gramming and indicated programming, devised so 
at least some programming can be performed when 
certain segments of the screen (10) are touched 
one or more times, and a verification switch (12) for 
implementing active storage in the breathing appa- 

30 ratus (2) of indicated programming displayed on the 
screen (10), characterised in that the user inter- 
face (8) is designed so indicated programming, e.g. 
a change in some parameter, is displayed on the 
screen (10), with an appearance that differs from 

35 the appearance of the normal presentation pattern 
(18) for active programming (24B, 24B), until the 
verification switch (12) is actuated to implement 
active storage of the indicated programming. 

40 2. A breathing apparatus according to claim 1 , char- 
acterised in that the screen simultaneously dis- 
plays indicated programming (24B) and active 
programming (24A). 

45 3. A breathing apparatus according to claims 1 or 2, 
characterised in that the screen displays indicated 
programming (24B) and/or active programming 
(24A) in a different colour(s). 

so 4. A breathing apparatus according to any of the 
above claims, characterised in that the screen dis- 
plays indicated programming (24B) and/or active 
programming (24A) with blinking characters. 

55 5. A breathing apparatus (2), comprising a user inter- 
face (8) for programming the breathing apparatus's 
(2) operating mode, said user interface (8) compris- 
ing an interactive screen (10) with a touch-sensitive 
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surface, capable of displaying at least active pro- 
gramming and indicated programming, devised so 
at least some programming can be performed when 
specially arranged segments on the screen (1 0) are 
touched one or more times, and a verification 5 
switch (12) for implementing active storage in the 
breathing apparatus (2) of the indicated program- 
ming displayed on the screen (10), characterised 
In that the user interface (8) is devised to display an 
error message (26) on the screen if the verification 10 
switch (12) is not actuated within a predetermined 
period of time. 

6. The breathing apparatus according to claim 5, 
characterised in that the error message (26) on is 
the screen is devised so indicated programming 
can be verified when the area (30) assigned for this 
purpose on the screen (10) is touched. 

7. The breathing apparatus (2), comprising a user 20 
interface (8) for programming the breathing appara- 
tus's operating mode (10), said user interface (8) 
comprising an interactive screen (10) with a touch- 
sensitive surface capable of displaying at least 
active programming and indicated programming, 25 
devised so at least some programming can be per- 
formed when specially arranged segments on the 
screen (10) are touched one or more times, and a 
verification switch (12) for implementing active stor- 
age in the breathing apparatus (2) of the indicated 30 
programming displayed on the screen (10), charac- 
terised in that the user interface (8) is devised so 

no change in screen function is possible until the 
verification switch (12) has been actuated or indi- 
cated programming is identical to active program- 35 
ming. 

8. Breathing apparatus according to claim 7, charac- 
terised in that the user interface (8) is devised so 

an error message (26) is displayed on the screen 40 
(10) if an attempt is made to change screen func- 
tion without actuation of the verification switch (12) 
to implement active storage in the breathing appa- 
ratus (2) of indicated programming displayed on the 
screen. 45 

9. The breathing apparatus according to claim 8, 
characterised in that the error message (26) on 
the screen (10) is devised so verification of indi- 
cated programming can be carried out by touching so 
a surface (30) for this purpose on the screen (10). 

10. The breathing apparatus (2) comprising a user 
interface (8) for programming the breathing appara- 
tus's (2) operating mode, said user interface (8) ss 
comprising an interactive screen (10) with a touch- 
sensitive surface capable of displaying at least 
active programming and indicated programming, 



devised so at least some programming can be car- 
ried out when specially arranged segments on the 
screen (10) are touched one or more times, and a 
verification switch (12) for implementing active stor- 
age in the breathing apparatus (2) of the indicated 
programming displayed on the screen (10), charac- 
terised in that the user interface is devised so a 
message (32) comprising a request for verification 
by the operator is displayed on the screen (10) from 
the start of indicated programming until the verifica- 
tion switch (1 2) is actuated to implement active stor- 
age of indicated programming displayed on the 
screen (10). 
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